Thermodynamics of zinc binding to hepatitis C virus NS3 protease: a folding by binding event.
The hepatitis C virus (HCV) nonstructural protein 3 (NS3) protease is responsible for the processing of the non-structural region of the viral precursor polyprotein in infected hepatic cells. HCV NS3 is a zinc-dependent serine protease. The zinc ion, which is bound far away from the active site and considered to have a structural role, is essential for the structural integrity of the protein; furthermore, the ion is required for the hydrolytic activity. Consequently, the NS3 zinc binding site has been considered for a long time as a possible target for drug discovery. As a first step towards this goal, the energetics of the NS3-zinc interaction and its effect on the NS3 conformation must be established and discussed. The thermodynamic characterization of zinc binding to NS3 protease by isothermal titration calorimetry and spectroscopy is presented here. Spectroscopic and calorimetric results suggest that a considerable conformational change in the protein is coupled to zinc binding. The energetics of the conformational change is comparable to that of the folding of a protein of similar size. Therefore, zinc binding to NS3 protease can be considered as a "folding by binding" event.